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INFLUENCE OF LONG-TERM USE OF PRIMARY TILLAGE SYSTEMS
ON WEED INFESTATION OF AGROCENOSIS

V. P. Kyryliuk
Khmelnitsky State Agricultural Experimental Station of Institute of Feed Research and Agriculture Podillia of NAAS,
1 Samchyky St., Samchyky village, Starokostiantyniv district, Khmelnytskyi region, 31182, Ukraine

Topicality. The study of the long-term use of different primary tillage systems will allow us to identify,
and consequently predict, possible impacts on production from their use. Purpose. To study the impact of
long-term use of different systems of primary tillage on weed infestation of fields. Methods. The research
was conducted in a ten-field crop rotation of the stationary experiment in 1989-2000, five-field in 2001—
2008, four-field in 2009-2016, and four-field in 2017-2022 at the Khmelnytskyi State Agricultural Experi-
mental Station of the Institute of Feed Research and Agriculture of Podillia. In the first (1989-2000) and
second (2001-2008) periods, seven systems of primary tillage were studied, includingl) moldboard tillage
for all crops; 2) chisel tillage for all crops; 3) combined system No.1 — surface disking under winter crops
after annual crops, moldboard tillage for sugar beet, chisel tillage for all other crops; 4) combined system
No.2 — surface disking for winter crops after annual crops, chisel tillage for sugar beet, moldboard tillage
for all other crops; 5) subsurface tillage for all crops; 6) paraplough cultivation for all crops; 7) surface
tillage — surface disking for all crops. Five systems were studied in the third (2009-2016) and fourth (2017-
2022) periods: 1) moldboard tillage for all crops; 2) chisel tillage for all crops; 3) subsurface tillage for all
crops; 4) disk tillage for all crops; 5) minimum tillage — shallow disk tillage for all crops, and since 2020 —
differentiated tillage, which includes moldboard and moldboardless tillage in crop rotation. The crop culti-
vation technology is generally accepted for the zone, with the exception of the studied variants of the primary
tillage systems. Results. The results of studies of the impact of long-term use of different systems of primary
tillage on the quantitative and species composition of the weed component of agrocenosis are presented. It
was found that the most favourable phytosanitary condition for all crops was observed under the moldboard
system, which resulted in the lowest weed infestation, the chisel system being the closest to it. In all mold-
boardless systems, the number of weeds was 38-110 % higher than in the moldboard system, their vegetative
air-dry weight increased by 15-47 %, and the number of species increased by 6-31 %. Conclusions. As a
result of long-term use of different systems of primary tillage, it was found that the best phytosanitary condi-
tion for all agrocenosis was in the moldboard system, which was characterised by the lowest number and
weight of weeds, the closest to it was the chisel system. In general, the number of weeds in moldboardless
systems was 38-110 % higher than in moldboard systems, their vegetative air-dry weight increased by 15—
47 %, and the number of species increased by 12-29 %. During 33 years, the field agrocenosis was purified
from weeds due to all systems of primary tillage with a decrease in the number of weeds by 53-71 %, their
vegetative air-dry mass by 5270 %, and the number of species by 33-58 %, with the simultaneous formation
of a small group of resistant species that are present in agrocenosis permanently in all systems.

Key words: moldboard tillage, chisel tillage, subsurface tillage, disking, weeds

Introduction. In recent years, the debate
over changes in the planet's temperature regime,
which is often identified with the global warm-
ing, has been gaining in intensity. This is pri-
marily due to the anticipated increase in the
greenhouse effect and, consequently, the rise in
global air temperature [1-4]. Ukrainian ecologi-
cal and economic security will largely depend
on the efficiency of the agriculture adaptation to
the expected climate change and future natural
and climatic conditions for the cultivation of
crops [5].

Author information:

Modern global warming is significantly
changing the conditions for the growth, devel-
opment and productivity of crops. Native vege-
tation can be replaced by new species better
adapted to higher temperatures or droughts [6].
Therefore, it is important to record any changes
now, since weeds have adapted to the specific
crops based on the principle of similarity of
biological properties [7] and predict further de-
velopment of weeds in the process of longselec-
tion, which can cause significant losses [8-10].
In each crop rotation, specific weeds accom-
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pany certain crops. The species composition of
weeds in field crops is represented by annual
and perennial plants. Tillage is one of the ways
to control weeds.

Modern agriculture in Ukraine is adopting
resource-saving technology for growing field
crops using soil-protective moldboardless till-
age. At the same time, scientists and practition-
ers have a mixed view of moldboardless tillage:
on the one hand, it is a more productive and
cheaper tillage method that also reduces erosion,
losses of organic matter and moisture from the
soil, and on the other hand, consistent use of
moldboardless tillage leads to increased weed
infestation and decreased productivity [11].
However, there is currently no consensus on the
weed control effectiveness of moldboard [12] or
moldboardless [13] tillage. Nowadays, mold-
boardless cultivation, which is carried out with
disc tools, is becoming widespread. Wide range
of non-selective herbicides and the introduction
of genetically modified crops have increased the
implementation of minimum tillage systems,
including direct seeding technologies in unculti-
vated soil [14]. According to A. M. Maliienko
[15], weed control is more difficult and costly
by 15-100 % with minimum tillage, including
no-till, in comparison to moldboard tillage. The
investigation of the long-term impact of differ-
rent tillage systems will allow us to identify, and
therefore predict, the possible effects of such
practices on production.

The study aimed to examine the impact of
long-term application of fundamentally different
systems of primary tillage on weed infestation
of agroecosystems.

Materials and Methods. The research
was carried out in a ten-field crop rotation of
stationary experiment in 1989-2000, and in
five-field crop rotation in 2001-2008, four-field
crop rotation in 2009-2016, and four-field crop
rotation in 2017-2022 at the Khmelnytskyi
State Agricultural Experimental Station of the
Institute of Feed Research and Agriculture of
Podillia. In the first (1989-2000) and second
(2001-2008) periods, seven systems of primary
tillage were studied, which included: 1) mold-
board tillage for all crops; 2) chiseling for all
crops; 3) combined system No. 1 — surface disk-
ing for winter crops after annual crops, mold-
board tillage for sugar beet, and chiseling for all
other crops; 4) combined system No. 2 — surface
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disking for winter crops after annual crops,
chiseling for sugar beet, and moldboard tillage
for all other crops; 5) subsurface tillage for all
crops; 6) paraplough cultivation for all crops; 7)
surface tillage is surface disc tillage for all
crops. Five systems were studied in the third
(2009-2016) and fourth (2017-2022) periods:
1) moldboard tillage for all crops; 2) chiseling
for all crops; 3) subsurface tillage for all crops;
4) disking for all crops; 5) minimum tillage —
shallow disking for all crops. Starting from
2020, differentiated tillage, including mold-
board and moldboardless tillage in crop rotation,
has been introduced.

The crop cultivation technology is gene-
rally accepted for the zone, except for the stud-
ied variants of the primary tillage systems. Til-
lage was carried out with a heavy disc harrow
BDT-3.0 (BDT-7) to a depth of 10-12 cm (5-10
cm with the minimum system), PLN-3-35 —to a
depth of 22-30 cm (depending on the crop);
plough PCh-2.5 with the device PST-2.5 — to a
depth of 20-40 cm, paraplough PRPV-5-50 — to
a depth of 20-40 cm, subsurface plough KPG-2-
150 — to a depth of 22-30 cm.

Plots were located randomly, the registra-
tion area of the plot was 80 m?, and the experi-
ment was repeated four times. Records and ob-
servations were carried out according to gener-
ally accepted methods [16, 17].

Results and Discussion. Over a long pe-
riod of time (33 years), crop rotations and varie-
ties of crops, herbicides and fertilisers, and
weather conditions have changed; however, the
only difference was the primary tillage systems,
all of which had a certain impact on the weed
infestation of agrocenosis (Table 1). Studies
showed that the primary tillage systems signifi-
cantly affected the quantitative and species
composition of the weed component of agroce-
nosis.

Thus, in each period of research, the low-
est number of weeds was recorded in the mold-
board tillage system (control), and the highest
number was in the disc tillage system. In terms
of quantitative and weight indicators, the closest
to the disc tillage system was the subsurface
tillage system, and the closest to the moldboard
tillage system was the chisel tillage system.
Over the past two periods, the number of weeds
in crops decreased in all tillage systems. This
can be explained by the introduction of more
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Table 1. Long-term effect of primary tillage systems on the weed infestation of crop rotation, total number
of weeds in growing seasons and average in the crop rotation, plants/m? (1989-2022)

Period, years
. + to control
Tillage system Average
1989-2000 | 2001-2008 | 2009-2016 | 2017-2022 5
plants/m” | %
_Moldboard 226 334 228 107 224 i i
tillage (control)
Subsurface 364 528 321 127 335 111 | 50
tillage
Chiseling 306 504 314 114 310 86 38
Disking 480 928 333 139 470 246 110

herbicides and, partly, by the increased inci-
dence of drought and heat conditions during the
growing season. Therefore, on average, over the
years of research, the lowest number of weeds
was 224 plants/m? under the moldboard tillage
system. Under moldboardless tillage systems,
the number of weeds increased by 38-110 %

compared to the control, with the lowest value
under the chisel tillage system and the highest
value — under the subsurface tillage system.
Under the disc tillage system, the weed infesta-
tion rates were close to the subsurface tillage
system. Similar tendency was observed in terms
of vegetative air-dry mass of weeds (Table 2).

Table 2. Long-term effect of primary tillage systems on vegetative air-dry mass of weeds,
total for growing seasons and on average in crop rotation, g/m?, (1989-2022)

Tillage Period, years Average + to control
system 1989-2000 | 2001-2008 | 2009-2016 | 2017-2022 vi

g/m %

Moldboard tillage | g4 34.7 54.7 33.7 48.2 - -

(control)

Subsurface tillage 103.8 53.8 60.8 35.6 63.5 15.3 32

Chiseling 83.9 44.6 59.3 32.9 55.2 7.0 15

Disking 115.1 64.1 69.8 34.2 70.8 22.6 47

A significant change in air-dry mass of
weeds was noted both during the growing sea-
son in each crop rotation and during each period
and on average over the years of research. If
these changes over a long-term research period
are explained by different weather conditions,
then in the context of a single year, weeds mass
was significantly influenced by tillage (on aver-
age, the influence of tillage was 0.78, the influ-
ence of weather conditions was 0.68). On ave-
rage, over the years of research, the vegetative
air-dry mass of weeds in crops ranged within
48.2-70.8 g/m? with the lowest value in the
moldboard tillage system (control) and the
highest — in the disc tillage system. It should be
note that the smallest reduction in air-dry mass
was up to 15 % of the control under chisel till-
age system. The results of long-term application
of different systems of primary tillage revealed
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that the most favourable phytosanitary condition
for all agrocenosis was observed in the mold-
board system, where the number and mass of
weeds were the lowest, and the closest to it was
the chisel tillage system (Table 3).

On average, the number of weed species
was 12-29 % higher in the moldboardless sys-
tem than in the moldboard system. Thus, the
quantitative and species composition of the
weed component of the agrocenosis gradually
decreased. Moldboard and chisel tillage systems
had the highest effect on this factor, and the
subsurface tillage system had the lowest.

Under the long-term effect of different
systems of primary tillage, certain changes oc-
curred in the species composition of the weed
component of agrocenosis (Table 4). The first
period of research (1989-2000) in ten-field crop
rotation showed that the number of the most

https://doi.org/10.31867/2523-4544/0277 181



Table 3. Long-term effect of primary tillage systems on the number of weed species,
total for the growing season and on average in crop rotation, pcs/m?, (1989-2022)

Periods, years
i + to control
Tillage system Average
1989-2000 | 2001-2008 | 2009-2016 | 20172022 7
pcs/m %
Moldboard tillage

(control) 22 22 12 12 17 -
Subsurface tillage 28 27 17 21 22 5 29
Chiseling 24 23 16 13 19 2 12
Disking 28 27 18 16 22 5 29

Table 4. Long-term effect of primary tillage systems on the species composition of weeds in agrocenaosis,
on average by crop rotation over the years of research, pcs./m?

1989-2000 2017-2022
T~ 3 o T~ 3 o
i S| € | £ | 2 |8§s| €| < | ¢
Weed species 5 g E E = £ £ E 3 S
o O < =) o0 = a)
S~ a @) S = 3 o
Field bindweed * * * * - * * -
Fingered speedwell * * * * - * - -
Little flower quickweed * * * * * * - *
Pale persicaria * * * * - * - _
Shepherd's purse * * * * * * * *
Common chickweed * * * * * * * *
Common dandelion - * - * - * - *
Lambsquarters * * * * * * * *
Yellow foxtail * * * * * * * *
Petty spurge - - - * - - - -
Sun spurge * * * * - - - -
Canadian thistle * * * * - * - -
European black nightshade * * * * - - - -
Catchweed * * * * * * * *
Couch grass * * %* * - * - -
Barnyard grass * * %* * - - - -
Ribwort plantain - * - * - - - -
Scentless mayweed * * % * * * - *
Common fumitory * * % * - * - -
Knotgrass - * - * - - _ -
Yellow rocket - * * - - - - -
Field pennycress * * * * * * * *
Field pansy * * * * - - - -
Common horsetail * * * * - - - -
Redroot pigweed * * * * * * * *
Total species, pcs/m” , 20 24 21 24 9 16 9 10
cs/m - 4 3 4 - 7 - 1
soconrol [P . 20 | 15 | 20 . 78 . 11
Other species, pcs/m” 2 4 3 4 3 5 4 6
+ to control pes/m” 2 1 2 - 2 L 3
% - 100 50 100 - 67 33 100
Total, pcs/m” , 22 28 24 28 12 21 13 16
=+ to control pcg/m - 6 2 6 - 9 1 4
Yo - 27 9 27 - 75 8 33
+ to period pcs/m? - - - - -10 -7 -11 -12
(1989-2000) % - - - - -45 -25 -46 -43
Note: * — available species, - — N0 SPeCIES; other Species, the average number of which was 0.5 or [ess.
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common weed species in crop rotation depend-
ed on the primary tillage systems and varied
within 20-24 species. The lowest number of
weed species was under the moldboard tillage
system, and the highest — under the subsurface
tillage and disc tillage systems with a total
number of 22-28 species, respectively. Other
species were rarely observed in the crops, and
their average number was less than 0.5. During
this period, the following species were included
in this group: cornflower (Centaurea cya-
nus L.), alfilaria (Erodium cicutarium L.), field
poppy (Papaver rhoeae L.), and common sow-
thistle (Sonhus oleraceus L.). These species should
be taken into account because they can have
massive development, although not every year.
Sometimes a similar situation is recorded
with scentless mayweed in crops of cereals,
white lambsquarters or black nightshade in soy-
bean crops, etc. During the fourth period (2017-
2022), in the four-field crop rotation, the num-
ber of common species varied within 9-16, with
the lowest number in the moldboard tillage sys-
tem and the highest number in the subsurface
tillage system, and in total, under the above sys-
tems, there were 12 and 21 species, respective-
ly. We included the following species in the
group of other species: cornflower, alfilaria,

wood sorrel (Oxalis acetosella L.), field poppy,
common sowthistle, and knotgrass (Polygonum
aviculare L.). We should also note the red pim-
pernel (Anagallis arvensis L.), which is ex-
tremely rare during all observation periods.

A separate group consisted of the most
common and resistant species observed in the
crops during all periods of research, which in-
cluded: shepherd's purse (Capsella bursapasto-
ris L.), common chickweed (Stellaria media L.),
lambsquarters (Chenopodium album L.), yellow
foxtail (Setaria glauca L.), catchweed (Galium
aparine L.), scentless mayweed (Matricaria
perforata Merat.), field pennycress (Thlaspi
arvense L.), redroot pigweed (Amaranthus ret-
roflexus L.).

In the fourth period, compared to the first,
the number of species decreased by 25-46 %
under the moldboard tillage system; the smallest
decrease was recorded under the subsurface
tillage system.

On the basis of the above data, we have
reached the following conclusions: the number
of weeds decreased by 53-71 % in agrocenosis,
their vegetative air-dry mass — by 52—70 %, and
the number of species — by 25-43 % in the
fourth period of research compared to the first
(Table 5).

Table 5. Long-term effect of the primary tillage systems on the quantitative changes
of weed components in agrocenosis (2017-2022 + 1989-2000)

) Number of weeds Vegetatn]:e alr;jdry mass Number of species
Tillage system of weeds
plants/m? % g/m? % pcs/m? %

Moldboard tillage 2120 53 358 59 10 45
(control)

Subsurface tillage -238 -65 -682 -66 -7 -25

Chiseling -193 -63 -510 -61 -11 -46

Disking -342 -71 -810 -70 -12 -43

So, for 33 years, weeds have been re-
moved from the agrocenosis through all the sys-
tems of primary tillage, resulting in a small
group of highly resistant weed species that are
permanently present in the agrocenosis. A total
of 32 weed species were identified in the crop
rotation.

Conclusions. As a result of long-term ef-
fect of different systems of primary tillage, it
was found that the moldboard tillage system had
the most favourable phytosanitary condition for
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all agrocenosis, with the lowest number and
mass of weeds, and the chisel tillage system was
the closest to it. In general, the number of weeds
was 38-110 % higher in moldboardless tillage
systems compared to moldboard ones, their
vegetative air-dry mass was 15-47 % higher,
and the number of species increased by 12—
29 %. For 33 years, the field agrocenosis was
cleared from weeds due to all systems of prima-
ry tillage which reduced the number of weeds
by 53-71 %, their vegetative air-dry mass by

https://doi.org/10.31867/2523-4544/0277 183



52-70 %, the number of species by 33-58 % resistant species that are present in agrocenosis
and resulted in the formation of a small group of  permanently under all tillage systems.
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Kupuniok B. Il. Bnaue mpueanozo 3acmocysanns cucmem OCHOBHO20 00poOImMKy zpynmy Ha
3a0yp’anenicmo azpoyenosie. 3eprosi kynomypu. 2023. 7 (1). 179-185.

XmenvHuybka 0epicasua CilbCbKo20Cno0apcbka O0CHiOHa cmauyis Imcmumymy Kopmie ma CilbCbKoeo
eocnodapcmea Iloodinns HAAH, syn. Camuuxu 1, c. Camuuxu, Xmenvnuyvkuu pation, XmeavHuybka ob1acms,
31182, Yxpaina

AKTyaJIbHicTh. BUBYEHHS JOBrOTPUBAJIOrO 3aCTOCYBaHHs PI3HUX CHCTEM OCHOBHOTO 0OpOOITKY
TPYHTY JIO3BOJIUTH BUSIBUTH, a OTXKeE, 1 MePe10aYNTH MOXKIIUBY TOSBY Ha BUPOOHUIITBI TOTO YH 1HIIOTO edeK-
Ty Bij iX 3acTocyBaHHs. MeTa po6oTu. J[oCHiANTH BIUIMB TPUBAJIOTO 3aCTOCYBAHHS Pi3HUX CHCTEM OCHOB-
HOTO 0OpOOITKY IPYHTY Ha 3a0yp’sHeHIicTh moJiB. Marepianu i Metoan. J{ociiDKeHHS IPOBOAMIIM Y Jecs-
TUTIIBHIA CiBO3MIHI cTarioHapHoro gocmixy B 1989-2000 pp., m’arumineriid — y 2001-2008 pp., 9oTu-
punineHiii —y 2009-2016 pp., gotupunineHidi —y 2017-2022 pp. Ha XMeIbHHUIBKIN NepKaBHIN CUTECHKO-
TOCTIOAAPCHKIN MocTiaHil cTaHuii [HCTUTYTY KOpMIB Ta ciinbechbkoro rocmojaapcera Ilogimia. YV mepriomy
(1989-2000 pp.) Ta apyromy (2001-2008 pp.) mepiogax BUBYAIM CiM CHCTEM OCHOBHOT'O OOPOOITKY IPYHTY,
aKi mependayany: 1) nonuieBa — MONULEBHH 0OPOOITOK Mix YCi KyAbTypH; 2) yu3elibHa — YU3EIbHUI 00po-
0ITOK mija yci KyJabTypH; 3) KoMOiHOBaHAa | — MOBEPXHEBUI AMCKOBUK OOPOOITOK il O3UMI MIC/s OAHOPIY-
HUX KYJIBTYp, TOJUIEBUHA MiJl OYPsIKH I[YKpPOBI, YM3EIBHUMN MiJ] yCi 1HIN KyJIbTypH; 4) KOMOIHOBaHa 2 — MO-
BEPXHEBUI TUCKOBUH OOPOOITOK MiA O3WMIi MiCiIs OAHOPIYHUX KYJIBTYP, YH3EIbHUHN MiA OYypsSKU LyKpOBI,
MOJIMIEBUH MiJ] yCi 1HII KyJbTYpH; 5) IUIOCKOPI3HA — INIOCKOPI3HHUH 00pOOITOK i yci KylbTypH; 6) mapa-
TUTY’)KHA — TIAparuTyKHUH 00poOIiTOK i yci KyIbTypu; 7) TIOBEpXHEBA — MOBEPXHEBHU TUCKOBUH Mij yci
kyneTypu. Ha Tpetbomy (2009-2016 pp.) Ta yerBepromy (2017-2022 pp.) nepiogax BUBUAIHU I’ SITh CUCTEM:
1) monuueBa — nmonuueBuid 00pOOITOK Wil yci KyIbTypH; 2) Yn3eibHa — YN3ENbHUI 00pOOITOK Mg YCi Kylb-
TypH; 3) IJIOCKOpi3HA — TIOCKOPI3HUE 00poOITOK Mij yci KylbTypH; 4) JUCKOBA — AUCKOBHA 0OPOOITOK ITijT
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yCi KyJBTYpH; 5) MiHIMaJIbHA — MUTKHH JTUCKOBHMA 0OpOOITOK i yci KymsTypH, a 3 2020 poky — audepeHriiiio-
BaHa, sKa BKJIIOYA€E IOJIMUIICB] Ta OE3MOIUIICB] 00POOITKH y CiBO3MiHI. TeXHOIOris BUPOIIYBaHHS KYJIBTYp —
3araJlbHONPUKHATA I 30HM 3a BUKIIOYCHHSM JIOCIIPKyBaHMX BapiaHTiB CHCTEM OCHOBHOTO OOpOOITKY
IpyHTy. Pe3ynbTaT. BukinageHo pe3ynbTaTi AOCTIIKEHD BIUIMBY TPUBAJIOTO 3aCTOCYBAaHHS Pi3HUX CHCTEM
OCHOBHOTO 0OpOOITKY IPYHTY Ha KiJTbKiCHO-BHJOBH CKJIaJ Oyp’sTHOBOTO KOMIIOHEHTa arporneHo3iB. Buss-
JIEHO, IO HANCTIPUATIWBIIIHNA IS YCIX CUTBCHKOTOCIIONAPCHKUX KYIBTYpP (piTOCaHITApHUI CTaH CKIIanaBcs
3a TIOJIMIEBOI CHCTEMH, 10 Maja HaliMeHIny 3a0yp’ siHeHICTb, HAHOMIKYOI0 0 Hel Oyna yn3enbHA CHCTEMA.
3a ycix Oe3NoNUIEeBHX CUCTEM KUTbKICTh Oyp’sHIB Oyia Bumoro 3a nonuieBy Ha 38-110 %, ix BereTatnBHA
MOBITPSIHO-Cyxa Maca 30inbinyBanacs Ha 15-47 %, KinbkicTh BUAIB 3pocTana Ha 6—31 %. BucHoBku. Y pe-
3yJIbTaTi TPUBAJIOTO 3aCTOCYBAHHS Pi3HUX CHCTEM OCHOBHOTO OOpOOITKY I'PYHTY BHUSIBICHO, IO HAHCTIPHST-
JUBIIIUHI A yCixX arpoleHo3iB GiTocaHiTapHUN CTaH CKIaJaBcs 3a MOJHUIEBOI CHCTEMH, JIe BUSBICHO Haii-
MEHIIy KUTBKICTh Ta Macy Oyp’sHiB, HalOIIK4O0 /10 Hel Oyna un3ensHa cucTeM. B3arait, 3a Oe3rmonuieBux
CHCTeM KUTbKiCTh Oyp’siHiB Oyna B 3a monuneBy Ha 38—110 %, iX BerertaTuBHa MOBITPSIHO-CyXa Maca
3poctana Ha 15-47 %, KkinbKicTh BHAIB 30inmbimyBanaca Ha 12-29 %. Bmopomosxk 33 pokiB BigOyBajocs
OYHUIICHHS arpoIleHo3y Mo Bif Oyp’sSHIB 3a yCiX CHCTEM OCHOBHOTO OOpOOITKY IPYHTY 31 3MEHIICHHAM
KiteKocTi Oyp’sHiB Ha 5371 %, iX BereTaTHBHOI MOBITPAHO-CyXoi Macu — Ha 52—70 %, KiTbKOCTI BHIIB — Ha
33-58 % 3 omHOYAaCHMM YTBOPEHHSM HEBENUKOI TpymH CTIHKUX BUAIB, IO MPHUCYTHI B arpoueHo3ax
MTOCTIHHO 32 YCiX CUCTEM.
Kniouoei cnosa: nonuyesa, uusenvna, niockopisna, ouckosea, 6yp sanu
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